Weeksela virosa (formerly CDC group I10 is a nonsaccharolytic, oxidase-and catalase-positive, gramnegative rod which is unable to grow on MacConkey agar. At 48 h of incubation on blood or chocolate agar, the colonies present a characteristic appearance: intensely mucoid, adherent, and cream colored as a result of the production of a nondiffusible yellow pigment. This microorganism has been isolated predominantly from the female genitourinary tract, which indicates the opportunity for sexual transmission. We present the microbiological study of three strains of W. virosa identified in a study of 707 female genital samples, representing an incidence of 0.42%. At the same time, we analyzed the principal biochemical tests used in the identification of this microorganism and the susceptibilities of the organism to the different antimicrobial agents assayed.
In 1923, the genus Flavobacterium was created to include nonsporulating chemoorganotrophic rods. In 1948, species with motility provided by polar flagella and/or gram-positive species were excluded from this genus and the production of a nondiffusible yellow pigment in colonies growing on blood agar was accepted as the basic criterion for inclusion (1) in the genus. Clinical interest in Flavobacterium spp. was first aroused by the report by Vandepitte et al. (17) of a case of meningitis caused by this microorganism. The species described in that report was designated Flavobacterium meningosepticum by King (6) . A study of the biochemical behavior of Flavobacterium spp. by Owen and Holmes (9) divided this genus into saccharolytic and nonsaccharolytic taxa. The latter included group If, which was provisionally designated Flavobacterium genitale by Price and Pickett (12) because of the high rate of isolation from the human genitourinary tract. In 1986, Holmes et al. (4) performed a taxonomic study of 29 strains of group IIf isolated from different clinical samples and concluded that the strains formed a new genus as well as a new species, which they named Weeksella virosa. In view of the almost total lack of reports referring to this new bacterial species (7, 13) , we present the microbiological study of three strains isolated in our laboratory during the past year.
Over a period of 12 months, all genital samples sent to our laboratory for the study of sexually transmitted diseases or for routine gynecological checkups were tested for the presence of W. virosa. All samples were plated on ThayerMartin, blood, chocolate, MacConkey, and Sabouraud agar media. Plates were incubated for a minimum of 48 h at 37°C in an atmosphere supplemented with 5% C02, except for the Sabouraud medium, which was incubated at 30°C in an ambient atmosphere. The different bacterial isolates obtained were identified according to conventional methods (2) . All cream-colored colonies with the appearance of mucus, which grew on blood and chocolate agar but not on MacConkey agar and which were nonmotile and oxidase and catalase positive, were subjected to thorough microbiological analysis.
The abilities of these strains to grow on blood agar at * Corresponding author. different temperatures (4, 22, 37, and 42°C) were studied. Oxygen requirements of the strains were ascertained by incubating the strains on blood agar plates in aerobic and strictly anaerobic conditions. The commercial GNI card (Vitek Systems, Inc., St. Louis, Mo.) and API 20E (Biomerieux, France) systems were used for routine biochemical identification. The instructions of the manufacturers were followed, and incubations at 37°C for 18 and 48 h, respectively, were done. The test for production of acid from carbohydrates was performed in oxidation-fermentation media (Difco Laboratories, Detroit, Mich.) supplemented with 1% of the different sugars and was examined daily for 5 days. The production of pigment was analyzed in MuellerHinton and nutrient agar (BBL Microbiology Systems, Cockeysville, Md.) plates with 1% tyrosine, which were incubated for 5 days at 30°C. Hemolytic activity was studied on blood agar plates supplemented with 5% sheep, horse, or human blood which were incubated at 37°C in an atmosphere with 5% C02 for 5 days. The rest of the biochemical tests were performed by following the methods of Rubin et al. (14) and Mardy and Holmes (7) .
During the study period, 707 samples from the female genital tract were studied. Three strains, representing an overall incidence of 0.42%, with biochemical and physiological characteristics corresponding with those of W. virosa, were isolated. None of the strains was able to use any of the carbohydrates studied. Positive results were only obtained in the hydrolysis of gelatin, in indole production in Ehrlich reagent, and in brown pigment production after 24 h on tyrosine agar (Table 1) .
Study of the enzymatic content with the commercial API ZYM (Biomerieux), incubated at 37°C for 4 h, showed that the strains of W. virosa hydrolyzed only the substrates 2-naphthyl-butyrate, 2-naphthyl-butyrate, L-leucyl-2-naphthylamide, L-valyl-2-naphthylamide, 2-naphthyl-phosphate, and naphthol-AS-BI-phosphate.
Antibiotic susceptibility tests were performed, and categorizations (resistant or susceptible) and MICs were determined by using the automated GNS-UR, GNS-BH, and GNS-BI cards (Vitek System Co.). The results were confirmed by the broth tube (macro) dilution method (5) . The three strains showed the same antibiotic susceptibility pattern, with resistance to aminoglycosides, urinary antiseptics,
tetracycline, and sulfamethoxazole-trimethoprim. The MICs of the antibiotics studied are shown in Table 2 .
Olsen and Ravn (8) , in a study of 27,600 genital samples, detected the presence of 76 strains of the species previously known as Flavobacterium group 3. Some of these strains were studied biochemically by Owen and Snell (10) , who demonstrated taxonomic characteristics midway between the genera Flavobacterium and Moraxella. Tatum et al. (16) studied the characteristics of a group of these bacteria and included them provisionally in CDC group IIf. They were finally designated W. virosa by Holmes et al. (4) .
The true pathogenic capacity of W. virosa is still not clear. These microorganisms are most commonly isolated from the genital tract, particularly in women. Of the strains studied by Tatum et al. (16) , 76.8% were isolated in women; of these, 49% were from urine, 20.7% were from the cervix, and 22.6% were from the vagina. In only five cases (7.4%) were the isolates obtained from males, and of those, three strains were obtained from the urethral area (the sex of 11 patients was not recorded). Holmes et al. (4) studied 29 strains of W. virosa obtained over a period of several years from different geographical zones. Of this group, 34.4% of the strains of known origin were isolated from the genital tract, 37.9% were isolated from urine, and 17.2% were isolated from other areas. Extragenital sites from which W. virosa has been isolated are blood, the umbilical area, the rectal area, ears, eyes, mastoid, and cerebrospinal fluid (4) . In this study, all three strains were isolated from the genital tract (vaginal and cervical exudate) in one asymptomatic woman and in two women with vaginitis and leukorrhea. The mucoid appearance of the colonies of W. virosa may be why they are easily confused with Klebsiella spp. and therefore evaluated as urinary contaminants. Nevertheless, the fact that this microorganism is oxidase positive and unable to grow on MacConkey agar should suggest that it is a strain of W. virosa. Definitive identification does not require an excessive number of complementary biochemical tests. The principal tests are the hydrolysis of gelatin and indole production. This latter property may only be detected with Ehrlich reagent (4, 7) . For practical purposes in a clinical laboratory, the following triad of features is definitive for this species: oxidase positivity, glucose negativity, and unique gross morphology. The principal characteristics by which W. virosa may be differentiated from similar bacteria are shown in Table 3 .
As a result of the lack of reports concerning W. virosa, little is known about its antibiotic susceptibilities. Some previous studies (11, 15) have shown that this microorganism is susceptible to ,B-lactam antibiotics (penicillin and carbenicillin), tetracycline, chloramphenicol, nalidixic acid, erythromycin, and sulfamethoxazole-trimethoprim and resistant to the aminoglycosides. Von Graevenitz (18) confirms these results and emphasizes the intrinsic resistance of the organisms to the aminoglycosides. The results reported by Mardy and Holmes (7) are in agreement with those published by (3, 11, 15 ).
The three strains described in the present report were resistant only to the aminoglycosides, tetracycline, nalidixic acid, and sulfamethoxazole-trimethoprim, which, to some extent, contradicts the aforementioned data, although we believe this to be due either to variations within the species or to the low number of strains available for study.
